The purpose of this paper is to establish a framework for assessing the progress and outcome of a manufacturer's transformation towards becoming a provider of 'advanced services' -a complex bundling of products and services, whereby manufacturers offer capabilities and outcomes instead of products alone. 'Advanced services' represent the most complex offering in the current servitization trend among manufacturers. However, current performance measures lack the breadth and focus to assess progress or outcomes, and so support research and practice of organisational transformation efforts required. To address this gap the paper investigates how a manufacturer's efforts to become an 'advanced services' provider can be comprehensively measured, and develops a framework for assessing the transformation journey towards becoming an 'advanced services' provider. The research method is based on (1) a systematic literature review process to create a comprehensive set of servicerelated performance measures that are available to assess a manufacturer's servitization efforts, followed by (2) an engagement with an expert panel to synthesise the identified measures and create a set of 'advanced services' performance measures. The proposed framework is presented as a scorecard that can be used in practice to assess the progress and outcome of a manufacturer's transformation towards becoming a provider of 'advanced services'.
Introduction
Traditional product-manufacturers increasingly seek to shift their priorities towards their servicebusiness, a strategic transformation termed 'servitization' (Raddats et al., 2016, Visnjic Kastalli and . Servitization provides manufacturers with considerable opportunities to extend their customer-relationships and broaden their revenue streams. However, such a transformation not only requires manufacturers to develop new service-offerings, but also often requires the creation of a new service organisation and new capabilities for service delivery.
In particular, far-reaching transformation efforts are required by manufacturers seeking to offer 'advanced services'
1 -a complex bundling of product-and service-offerings, which often includes: (i) revenue payments structured around product usage; (ii) performance incentives (e.g. penalties for product failure when in service); and (iii) long-term contractual agreements (e.g. spanning five, ten or 15 years) and cost-down commitments (Baines and Lightfoot, 2013) . Well-known 'advanced services' examples include Rolls-Royce's Power-by-the-Hour offering (Ng et al., 2012) , where the product (jet engine) and the service (proactive engine health monitoring) are provided as a single offering and customers are charged for the extent of use of the product-service-bundle (i.e. numbers of passengers moved, or mileage travelled). Instead of offering its product in the form of a transactional equipment purchase, Rolls-Royce offers it in the form of an 'advanced service' covering a ten-year contractual service relationship with performance incentives (including penalties for the lack of engine uptime).
Other 'advanced services' examples include Xerox's Print Management offering (Baines and Lightfoot, 2013) , which bundles printing-equipment and maintenance-services whereby customers are charged for the use of the product-service-bundle (i.e. per print); or MAN's Pay-per-Kilometre offering (Bustinza et al., 2015) , which bundles truck, maintenance and driver-management services where customers are charged for the extent of the use of the bundle (i.e. distance driven). 'Advanced services' offerings tightly align the customer's objectives (e.g. uptime, efficiency) with the objectives of the manufacturer.
The transformation efforts required by the manufacturer to develop and deliver such 'advanced services' is substantial. It requires establishing a service function that can design such product-service bundles as well as the relational sales capabilities that are essential to sell such complex serviceofferings. It also demands the integration of the wider organisation, beyond the service function, to further develop products that are 'designed for service' to enable an effective service delivery (Gebauer et al., 2012a , Biege et al., 2012 , Ceci and Masini, 2013 . The manufacturer's ability to assess and align these substantial and far-reaching transformation efforts is critical for a coordinated development towards becoming an 'advanced services' provider (Sharma et al., 2005) .
Servitization research has already started to develop and apply individual measures to assess performance aspects of a manufacturer's transformation efforts. Measures such as service revenue growth (Visnjic et al., 2012) or service market share growth (Fugate et al., 2012 , Gebauer et al., 2012b have been put forward to assess the overall outcome of a manufacturer's servitization transformation. Although these measures are important, they provide only partial insights on the effectiveness of such efforts as they do not consider the overall management efforts and resources required to achieve these outcomes. Also, they do not identify the individual initiatives that have contributed to the achievement. Furthermore, research efforts to assess servitization outcomes make no distinction between different service types although manufacturers' services differ significantly in their complexity and the kind of immediate outcomes they create. Hence, there is a substantial research gap in the ability to assess, compare and evaluate the progress and outcome of a manufacturer's transformation towards becoming a provider of 'advanced services'.
From a practical perspective, the need has emerged to develop a comprehensive measurement framework that can guide manufacturers in their complex and multifaceted transformation efforts towards becoming 'advanced services' providers . To date, many manufacturers still rely solely on traditional financial measures to assess the performance of their transformation (Rapaccini, 2015) . Although these financial measures are important, the complex transformation efforts cannot be assessed exclusively from a financial perspective (Ziaee .
Instead, a comprehensive measurement framework is required that enables manufacturers to not only assess the 'progress' they have made in their transformation towards becoming 'advanced services' providers but also to determine the performance 'outcome' of their 'advanced services' offering.
The present study sets out to address this gap directly, by investigating how the progress and outcome of the transformation towards 'advanced services' can be comprehensively measured, and developing a tool that helps manufacturers assess such transformation. To address these objectives the study follows a two-stage research process, which integrates both theoretical and practical aspects. The first stage focuses on a systematic literature review to identify the range of measures that are already available to assess the provision of services in the manufacturing context. The purpose here is to develop a pool of service-related performance measures that take the particular perspective of the manufacturer into context. The second stage focuses on drawing on the insights of an expert panel to appraise and select the relevant performance measures and adapt them to the 'advanced services'
context. The panel devises additional measures to fill the gaps in the pool of service-related performance measures for manufacturers.
Before describing the details of the two-stage research process and its findings, the paper reviews performance measurement theory and the dedicated research on performance measurement in the servitization literature. The paper concludes with a discussion of the diverse theoretical and practical contributions the study provides.
Measuring Performance in a Servitization Context

Performance measurement and business transformation
Performance measurement research perspectives
Research on performance measurement is conducted in business research domains as diverse as operations management (Bhattacharya et al., 2014 (Bhattacharya et al., , C-C et al., 2006 , strategic management (Artz et al., 2012, Bisbe and Malagueño, 2012) , and accounting (Ax and Bjørnenak, 2005, Marr and Schiuma, 2003) . Across these domains, Neely et al. (2002) definition of performance measurement as 'the process of quantifying the efficiency and effectiveness of past actions' (p. xiii) is widely adopted, specifically in the operations management domain (MacKerron et al., 2015 , Büyüközkan, 2004 . The range of studies across these different domains can be grouped into three research perspectives (Folan and Browne, 2005b) : 1) the identification of performance measures, 2) the integration of measures into performance measurement frameworks, and 3) the operationalisation of performance measurement systems.
The research targeting the identification of performance measures has established important criteria for effective measure selection. Some of the research examines the link between performance measures and organisational objectives and highlights the importance of performance measures being consistent with organisational goals (Beamon, 1999) , specific to the function of interest (Artz et al., 2012) , and suitable as early warning signals that draw attention to problems before severely damaging consequences occur (Thakkar et al., 2009) . A strong link between performance measures and organisational objectives is particularly critical as the performance measures selection essentially communicates the organisational strategy across the firm (Malina and Selto, 2004) . Other studies explore the importance of data quality in measure selection and emphasise the need to consider measure reliability, precision (Artz et al., 2012 , Beamon, 1999 , verifiability (Malina and Selto, 2004) and robustness (Griffis et al., 2004) . Ideally, measures should be selected that are useful under a variety of business conditions (Beamon, 1999) and provide a clear purpose under different circumstances (Kurien and Qureshi, 2011) .
The research on the development of performance measurement frameworks investigates the effective integration of the diverse range of performance measures. Performance measurement frameworks establish the relationship between the incorporated measures and clarify the boundary of the measurement focus. Corresponding research specifically highlights the importance of selecting and integrating diverse and complementary measures to create flexibility in performance measurement and enable diverse performance benefits (Malina and Selto, 2004) . Recommendations point specifically to the importance of integrating financial and non-financial performance measures (Thakkar et al., 2009 ), but also measures that cover long-and short-term perspectives (Kurien and Qureshi, 2011) , as well as leading and lagging performance attributes.
The research investigating performance measurement systems examines the methods and procedural aspects of the development, implementation and continuous refinement of performance measurement within organisations (Folan and Browne, 2005a) . Some studies examine the challenges of translating corporate strategy into performance measures and creating consensus on the collection of performance measures that best reflect the organisations' strategic objectives (Neely et al., 2000 , Lohman et al., 2004 , Garengo and Sharma, 2014 . Of interest are the two approaches organisations follow for eliciting and defining the specific range of performance measures to guide their efforts (Kueng, 2000) : organisations either selectively draw on pre-defined sets of performance measures that capture a particular business domain or start the development of performance measures from scratch.
Drawing on pre-defined sets of performance measures is considered 'more efficient as it does not reinvent the wheel' (p. 75) and may enable consistency in integrated value networks (Folan and Browne, 2005b) as long as the set of measures is sufficiently targeted. Starting the development of performance measures from scratch arguably generates higher levels of ownership, understanding and organisational specificity of the resulting performance measurement framework.
The focus of the present study is to investigate how a manufacturer's efforts to become an 'advanced services' provider can be measured comprehensively and to develop a set of measures that helps manufacturers assess their transformation journey towards becoming an 'advanced services' provider.
Hence, the study is anchored in the first two of the performance measurement research perspectives (i.e. 1. performance measure identification, and 2. performance measurement framework development), while paving the way for the third research category (i.e. effective operationalisation of performance measurement systems).
Context-dependence of performance measurement
Performance measurement research further emphasises how a firm's particular business or operational context impacts on the performance measure identification and framework development. A firm's strategy, in particular, has been shown in several studies to affect the choice and relative importance of performance measures. Malina and Selto (2004) , for example, identify how organisations that follow conservative business strategies favour the adoption of subjective performance measures. Widener (2006) , in her research, shows that highly knowledge-intensive organisations put more emphasis on the use of non-financial performance measures, whereas traditional manufacturers concentrate on financial measures. Organisational goals create specific information needs that determine the choice and selection of suitable performance measures (Griffis et al., 2004) .
In order to help organisations identify performance measures that meet their particular information needs, studies have concentrated on organisational domains to identify the particular set of performance measures required. Supply chain management is an example of such an organisational domain, with several studies identifying particular performance measures organisations require to address their supply chain challenges (Cuthbertson and Piotrowicz, 2011, Beamon, 1999) . Although such proposed sets of performance measures are not complete solutions, they help organisations recognise the range of available measures and consider their role in creating a balanced understanding across the diverse business demands (Bourne et al., 2003) . The present research is adopting a comparable approach by developing a generic set of performance measures to support manufacturers with their specific challenges of transforming towards becoming an 'advanced services' provider.
A dynamic performance measurement perspective
Even though performance measurement research has traditionally focused on assessing performance in stable business environments, studies have recently started to assess the performance of dynamic business changes (Nudurupati et al., 2016 , Bourne, 2005 Efforts to capture transformation progress seek to identify performance measures that determine the extent to which an organisation's business transformation has advanced. Vollmann (1996) , for example, captures transformation progress by measuring the extent to which the organisation has developed its necessary competencies, re-designed its processes, or has re-evaluated its customer's expectations. Measurements across these diverse dimensions create a multi-dimensional view of an organisation's transformation progress, provide opportunities for benchmarking organisational transformations or identifying transformation barriers.
Efforts to capture the transformation outcome focus on identifying performance measures that determine the outcomes that an organisation's transformation has created. Jayashree and Jamal 2 Other dynamic research perspectives explore the difficulties of updating performance measures to accommodate a transformed business context (e.g. Waggoner et al. (1999) , or the impetus performance measures can have on business transformation (e.g. Bititci et al. (2006) . 3 Hisano, Barbosa and Andreotti Musetti's (2011) categories were re-labelled to provide additional clarity.
Hussain (2011) capture the transformation outcome of an organisation changing from a monopolistic to a competitive environment and focus on measures such as 'enhancements in customer experience', 'brand image', or 'customer alignment' to assess the impact the transformation has created. Capturing the transformation outcome helps to ensure that the strategic objectives of the transformation are not diluted in the transformation efforts.
Integrated performance measurement
Theory and practice of performance measurement over the last few decades have moved from a focus on individual measures to a focus on 'integrated performance measurement,' which captures an overall view of companies' performance across multiple dimensions (Bititci et al., 2012) . The earlier reliance on individual and mostly financial measures often led to short-termism and local optimisation in decision-making, and failed to capture aspects of the external environment in which the organisation operated ). An integrated approach to performance measurement instead puts an emphasis on incorporating a diverse set of measures covering financial/non-financial, long-/short-term and internal/external perspectives to create a comprehensive understanding of an organisation's progress and development (Bisbe and Malagueño, 2012) .
The Balanced Scorecard (BSC) developed by Kaplan and Norton (Kaplan and Norton, 1992 ) is the most popular integrated performance measurement framework (Franco-Santos et al., 2012 organisation's ability to create future value and improvements to capture its innovativeness ('to achieve our vision, how will we sustain our ability to change and improve?').
These four perspectives represent a framework template that organisations customise by carefully selecting performance measures, which together provide a comprehensive multi-dimensional assessment of its diverse performance objectives (Kaplan and Norton, 1996) .
Arguably, the BSC's popularity can be attributed to the fact that its four perspectives balance both lagging and leading measures, and internal and external views of an organisation (Kaplan and Norton, 1996) , a critical feature of a comprehensive performance measurement framework. Balancing lagging and leading measures allows organisations to pursue effectively their long-term strategic objectives, while being responsive to immediate challenges (often affecting the ability to achieve strategic objectives in the long run) (Figge et al., 2002) . The balancing of internal and external measures allows organisations to obtain a comprehensive understanding of themselves and their position within their business environment to respond to diverse opportunities and challenges. The four BSC perspectives balance these divergent performance measurement priorities by integrating leading (internal, customer, innovation & learning perspective) and lagging (financial perspective) as well as internal (financial, internal, innovation & learning perspective) and external (customer perspective) measures (Ax and Bjørnenak, 2005) . The BSC, through its integrated perspectives, has been shown to improve organisational understanding of the interdependencies between performance areas and to aid the development of common ground among the various decision-makers involved in shaping organisational development (Johanson et al., 2006) .
The BSC framework has also been employed to help address the performance measurement challenge of dynamic business transformations (Jayashree and Jamal Hussain, 2011, Nightingale and Mize, 2002 ). Jayashree and Jamal Hussain (2011) emphasise that 'transformational changes must serve a strategic purpose' (p. 72) and explain how the BSC, with its integrated perspectives on strategy and the consideration of its diverse implications, provides a comprehensive framework to guide an organisation's transformation efforts. Other examples that integrate BSC-based considerations into a dynamic transformation context include Taskinen and Smeds (1999) , who focus on the development and use of human resources-related, process-related and technology-related performance measures to guide business transformation efforts, particularly in the manufacturing context (Taskinen, 2003) .
The BSC provides a conceptual avenue to overcome some of the critical challenges of capturing and integrating the diverse aspects required for the comprehensive assessment of organisational initiatives and transformation efforts. Despite numerous iterations and refinements of the BSC over the last two decades, its four perspectives continue to be its core feature and provide the basis for comprehensive performance evaluation across a diverse range of domains (Hoque, 2014) . The BSC has become the most widely used performance measurement framework (Franco-Santos et al., 2012) with forty per cent of Fortune 1000 companies reported to make use of the BSC framework (Thompson and Mathys, 2008) . Rigby and Bilodeau (2013) position it as the fifth highest-ranking management tool, with a particularly high level of popularity among manufacturers (Rigby and Bilodeau, 2009 ). In the course of its widespread application, the BSC has been adapted to address performance measurement challenges across a wide range of industries (see (Banchieri et al., 2012) and service domains as diverse as healthcare services (Grigoroudis et al., 2012) , waste management services (Guimarães et al., 2010) and financial services (Wu, 2012) .
Previous ways of measuring servitization
A manufacturer's servitization efforts, similar to other transformation initiatives, need to be assessed against a relevant set of measures. As manufacturers seek to shift their priorities towards developing their service-business, managers need to be able to assess the new service-offerings, the development of their service organisation and capabilities for service delivery. For almost a decade, studies have discussed measures to assess the performance of a manufacturer's servitization efforts (Neely, 2007 ,Tuli et al., 2007 , Gebauer et al., 2010a , Bustinza et al., 2010 , Raddats et al., 2017 .
The financial perspective has emerged as the most prominent standpoint perspective to assess a manufacturer's servitization efforts. Neely (2007) was the first to examine empirically the change in the balance of revenues from products and services among manufacturers. This assessment compared traditional product-focused and servitized manufacturers based on total turnover and employee numbers. Later studies extended this work by including additional measures: sales revenue and net profit (Neely, 2008) ; market valuation and the impact of the local economy on service revenue (Neely et al., 2011) ; scale of service activities and customer proximity ; and the level of environmental and internal risks when offering services (Benedettini et al., 2013 , Benedettini et al., 2015 , Josephson et al., 2016 . These studies are regularly cited and have been very influential in attracting attention to the servitization concept.
A range of authors has followed the route of using financial performance to measure servitization. For instance, Kohtamaki et al. (2015) empirically analyse a manufacturer's service orientation and the effect an increased service-offering has on sales-related performance (i.e. sales level and sales growth rate), as well as on profit-related performance (i.e. gross profit margin, net profit from operations, profit-to-sales ratio and return on investment). In a similar vein, Eggert et al. (2014) examined the financial performance implications of servitization strategies within 513 German mechanical engineering companies and confirm that such strategies can be assessed through both the level and the growth of manufacturers' revenue streams. A large number of other studies use similar financial measures to assess servitization, including market share and service sales (Fang et al., 2008) , revenue growth and market share (Prakash, 2011) and growth in revenue and profit (Song et al., 2015) .
Some servitization studies take into account performance measures that focus on a manufacturer's internal business perspective and the relationship with its customers. Gebauer et al. (2010a) , for instance, examine the relationship between a manufacturer's service culture components and overall performance. Tuli et al. (2007) identify customer-related measures to assess servitization and demonstrate that the manufacturers' service solutions effectiveness should be assessed through variables such as: the ability to define customers' requirements; customisation and integration of products and/or services; the capacity of deploying those solutions; and the level of post-deployment customer support. Other servitization studies in this regard focus on customer specification (Cousins et al., 2008) , and the level of customer satisfaction (Bustinza et al., 2010) .
Individual servitization studies have also employed measures that assess a manufacturer's ability to create future value through innovation and learning. Fugate et al. (2012) , for example, propose a focus on inter-organisational information sharing levels to assess a manufacturer's innovativeness towards servitization. In a similar vein, Raddats et al. (2017) examine how a manufacturer's openness to collaborate with other companies facilitate the identification of capabilities required for servitization.
There are, however, three principal limitations to the measures proposed in the prior servitization research that limit their suitability for comprehensively assessing a manufacturer's efforts to become an 'advanced services' provider and serving as dedicated management tools:
(1) Narrow scope. As discussed above, the prior research largely uses a single or selected financial-, internal-or innovation-related measures in isolation and even those studies that employ a combination of measures have handpicked indicators only relevant to a narrow field of study. To the best of our knowledge, the only exception is Chirumalla et al. (2013) who focus on indicators to measure the development of product-service systems rather than servitization or 'advanced services'. The use of single measures limits the extent to which the multifaceted nature and underlying complexity of a manufacturer's servitization effort can be assessed and risks shorttermism and local optimisation in subsequent decision making (e.g. focusing on service sales without investing in service innovation) . Instead, a comprehensive and integrated set of measures is required that provides a wide view of the internal and external environment (e.g. internal business process, costing mechanism, supply and demand chain management, etc.).
(2) Limited breadth. The prior research focuses on assessing only the 'outcome' of the servitization efforts, not its 'progress'. Hence, the implications of the established service-offering are captured, but there is no indication as to the extent to which the manufacturer's business transformation has progressed. An integrative approach would not only provide insights into the current success of a manufacturer's 'advanced services' but would also show how far the organisation delivering these services has progressed. The current ways of assessing servitization demonstrate a real gap when considering the particular case of 'advanced services'. 'Advanced services' require manufacturers to engage in a wide range of interdependent, long-term transformation efforts to develop and deliver those complex productservice bundles. The present research, therefore, sets out to develop a comprehensive framework able to specifically assess a manufacturer's transformation towards 'advanced services'. The focus is to elicit systematically a balanced set of measures that captures a manufacturer's complex and multifaceted transformation efforts, and to present managers with a tool they can adapt to their specific context. To guide this research, a principal question emerges as:
How can the manufacturer's servitization efforts towards becoming an 'advanced services'
provider be comprehensively measured?
Research Method
Aim and method
In order to answer the research question a careful consideration of its theoretical and practical implications is required. On the one hand, performance measurement research needs to build upon underlying theoretical perspectives and prior research findings to move beyond the description of idiosyncratic practices and increase cumulative research insights. On the other hand, performance measurement research requires substantial practical grounding to determine how performance measurement objectives are constrained by organisational practice and to analyse how these constraints can be overcome. Hence, a two-stage research method was adopted to address these implications and answer the research question.
The objective of the first research stage was to create a comprehensive set of performance measures that are available to assess a manufacturer's service performance. A systematic literature review was conducted to elicit the range of service performance measures used in a manufacturing context. The second research stage sought to consider the particular requirements 'advanced services' produce for performance measurement and to create a set of performance measures that specifically target 'advanced services'. An expert panel with representatives of leading manufacturers providing 'advanced services' was set up to develop a performance measurement framework to assess the progress and outcome of a manufacturer's transformation towards 'advanced services'.
The integration of a systematic literature review and an expert panel enables us to concisely address the objectives of this paper, as it not only captures the variety of measures proposed in prior research, but also facilitates the dialogue and engagement with professional experts in the field to validate and adapt those measures to be relevant to practice. Such integration of methods (which is also wellestablished in marketing (Morgan and Krueger, 1998) and social sciences (Bloor, 2001) , creates opportunities beyond what other research methods are able to offer in this context. Case research, for instance, with its focus on analysing organisational practice (Yin, 2003) may only provide insights on current performance measurement practices without capturing the experiences, possibilities and expectations for a future range of performance measures. Likewise, survey-based methods would limit the opportunity for creating a dialogue to capture experiences and stimulate reflection on the ideal range of performance measures to assess a manufacturer's 'advanced services'. The range of performance measures that organisations utilise often emerges organically through trial and error, negotiations and compromise (Baines and Lightfoot, 2013) and even leading manufacturers offering 'advanced services' may not have the ideal range of performance measures in place.
Stage 1. Systematic Literature Review
The systematic literature review method (Tranfield et al. (2003) was employed to identify the range of service-related performance measures used in a manufacturing context. The method's main purpose is the replicable and transparent elicitation, analysis and synthesis of a focal aspect across a specific literature domain based on standardised protocol (Boell and Cecez-Kecmanovic, 2015) . The method differs from narrative or descriptive literature review forms which focus on summarising key literature themes or highlighting their breadth of coverage without systematically analysing and synthesising their key insights into a comprehensive integrated outcome (Paré et al., 2015) . English language articles), and (2) reduce the pool to a more manageable group of articles to be reviewed and analysed (Kitchenham and Charters, 2007) . This led to a total pool of 1612 articles.
To ensure the article quality (Levy and Ellis, 2006)  Analysis of the articles first sought to verify that each article focused on service performance in a manufacturing context and to exclude articles that focused explicitly on product performance measures (e.g. product quality conformance, product delivery time, new product introduction time) or pure service industries (e.g. tourism, policy, legislation). Two researchers first examined the abstracts of all the articles in the pool for suitability and excluded 103 articles. The researchers then examined the full text of the remaining 98 articles for suitability leading to a further exclusion of 55 articles. Hence, the analysis condensed the pool to 43 relevant articles that provided service performance measures for the manufacturing context. Overall, the articles were produced by 39 lead authors and published in 14 selected journals, largely from the operations management and marketing domain (no relevant articles were identified in AMJ, BJM or SMJ) (see Table 1 ). The 43 articles were further analysed to identify the service performance measures utilised. The further analysis created a pool of 164 service performance measures, which are presented in the findings section (Table 3 ). The pool of service performance measures provided the raw material for the subsequent engagement with the expert panel. Preparations also involved the presentation of the service performance measures to the expert panel to stimulate the recognition of the wider measure selection implication and facilitate the discussion. The researchers drew on the BSC performance measurement perspectives proposed by Kaplan and Norton (1995) to categorise the refined pool of performance measures based on the panel member's BSC familiarity, which could therefore provide a shared logical foundation for developing the 'advanced services' performance measurement framework. However, in order to utilise the BSC perspectives to categorise the performance measures and guide the expert panel engagement, it was necessary to first adapt the guiding questions that underlie the four BSC perspectives (see Section 2.2) to the particular 'advanced services' context.
 The question identifying financial measures was adapted to: 'how valuable are our "advanced services", to our shareholders?'
 The question identifying internal business measures was adapted to: 'how well do our business processes support our "advanced services"?'
 The question identifying customer-related measures was adapted to: 'how do our "advanced services" appear to our customers?'  The question identifying innovation and learning measures was adapted to: 'how can we continue to innovate and improve our "advanced services"?'
The research team categorised each of the 63 literature-based service performance measures in terms of the BSC perspective they addressed and also reviewed the measures based on their scope (i.e.
progress or outcome (see Section 2.1.) to ensure that the dynamic nature of the transformation context was represented in the pool of performance measures presented to the expert panel.
The assembly of the expert panel focused on bringing together the expertise that would allow an examination of the applicability of the literature-based measures and the experience to offer alternative suggestions for assessing 'advanced services' performance aspects. The eventual expert panel employed for the research included 12 executives who were selected based on three principal criteria in which they: (i) were from large manufacturers operating in different sectors in order to broaden the breath of the opinions, (ii) were actively building a portfolio of 'advanced services' and had already some on offer; and (iii) did not compete with each other, so as not to inhibit debate and the exchange of ideas. The selection of the manufacturers was partly dictated by opportunities to gain quality access to the senior executives of these organisations, and their availability to attend the workshop and contribute to the research. An overview of the types of organisations represented on the panel and the specific panel member roles is provided in Table 2 . After each activity, there was an intense group discussion to arrive at a shared set of measures that the expert panel members considered useful to advance their performance measurement. In instances where the panel suggested that data for specific measures (predominantly financial-related measures) was unlikely to be achievable -perhaps for reasons of company confidentiality -then surrogate measures were proposed. Also, when there was a tie in the prioritisation of different measures and no shared perspective emerged from the discussion a Pareto voting technique (Zeckhauser, 1973) was used to structure the priorities and establish which measure should be included in the final pool.
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Findings
This section presents the initial pool of literature-based service performance measures identified in
Stage one of the research followed by presenting the 'advanced services' performance measurement framework developed in Stage two.
Initial set of service-related measures
The systematic literature review conducted in Stage one identified 43 relevant articles which provided the 164 applicable service performance measures outlined in Table 3 . The majority of these measures draw on objective business data that is empirically examined through different mathematical methods (e.g. principal component analysis, path analysis, simulation models), across different industries (e.g. truck and trailer manufacturing, automotive industry, logistics firms) and validated against targets set within those organisations (as opposed to only being used in benchmarking exercises). Also included are subjective measures which are used to capture conformance to customer requirements, agility and responsiveness (Baines et al., 2009a) , or customer satisfaction (Holschbach and Hofmann, 2011) across several business contexts (e.g. speed of response and level of service support (Frohlich and Westbrook, 2002) .
Naturally, several of the measures draw on a manufacturer's internal data to assess the economics of the manufacturing services offered (e.g. revenue and profit from services, return on investment, market share). In a few cases, that data is interrelated with external sources as required for benchmarking purposes (e.g. profit compared to major competitors (Gebauer et al., 2011) , relative market share (Menor et al., 2002) ). Other service performance measures draw on data sources external to the manufacturer when assessing aspects beyond immediate economic interests. Gebauer et al. Table 4 and considered with regards to their transformation progress and outcome measuring objectives.
Financial perspective on 'advanced services' performance
16 financial performance measures (consolidated from the literature review) were proposed to the expert panel who scrutinised and adapted them to ensure they are suitable for helping manufacturers better understand the financial perspective of their 'advanced services' performance. The expert panel review process led to the development of thirteen financial performance measures, of which the majority (11) focus on the 'advanced services' outcome (i.e. the impact created by the advanced services).
The panel specifically focused on the proposed profit-related financial measures with the discussion focusing on (i) the importance of presenting financial profit using absolute measures (as opposed to relative measures) to convey a sense of proportion; (ii) the value of splitting and juxtaposing 'product', 'overall services' and 'advanced services' profits to understand the relative economic importance of the service business in general and the 'advanced services' in particular, and (iii) the importance of focusing on 'gross profit' rather than simply 'profit' to add more precision. The panel agreed on eight profit-related measures to assess the impact of 'advanced services' performance (see Table 4 ).
The panel also focused on the proposed sales value or revenue -related measures including growth in revenue, growth in sales, volume of services delivered. In the panel discussion it was argued that: (i) these measures should be termed 'revenue from services' as the term 'sales' is readily associated with products, and (ii) the use of absolute measures was recommended to provide the sense of scale for each case. The panel rejected the proposed market share and growth measures as the emergent nature of 'advanced services' makes its absolute assessment difficult. Instead it was suggested that business units simply rank their market share relative to their competitors (noting their position rather than absolute value).
Only the two investment-related measures included by the panel in the final set of financial performance measures focus on the progress of the 'advanced services' transformation. The panel rejected the proposed investment-related measures (i.e. return on assets and return on investment)
arguing that these measures provide limited insights on their own. Instead the panel identified the budget (as a proportion of revenue) as a valuable measure to determine the extent to which an organisation's business transformation has advanced.
It should be noted that the expert panel dedicated most of its attention to the financial perspective and also allocated the largest number of measures to it, although the number of financial measures originally proposed to the panel was on a par with the other BSC perspectives. How valuable are our services, and especially our 'advanced services', to our shareholders?
How well do our business processes support services, and especially 'advanced services'?
How do our services, and especially our 'advanced services', appear to our customers?
Can we continue to innovate and improve our services, and especially our 'advanced services'? Two of these measures (and corresponding scales) focus on the internal outcome of the manufacturer's advanced services (i.e. the internal impact the 'advanced services' have created): (1) customer intimacy and understanding (ranging from 'distant relationship' to 'intimate relationship'); and (2) service innovation process (ranging from 'lagging' to 'leading').
Measures for
The remaining eight measures (and corresponding scales) focus on the internal progress of the manufacturer's 'advanced services' (i.e. the extent to which the internal business processes or systems have been put in place): performance measurement (ranging from 'production-centric' to 'advanced services-centric'); facilities and structure (ranging from 'centralised factory' to 'distributed facilities');
people and culture (ranging from 'production' to 'humanistic'); information and communication technologies (ranging from 'production control' to 'remote product sensing'); processes and procedures (ranging from 'reactive' to 'proactive'); network structure (ranging from 'supply chain' to 'eco-system'); legal systems (ranging from 'warranty' to 'performance contracts'); and financial systems (ranging from 'those supporting transactional' to 'relational').
Customer-related measures for 'advanced services'
The researchers proposed 15 customer-related performance measures for the expert panel to review how they could help manufacturers better understand the customer perspective of their 'advanced services'
performance. Similar to the above, the panel sought to further consolidate the proposed measures into five over-arching measures and corresponding scales (as absolute values were identified as impractical to operationalise) to ensure effectiveness in the assessment of the customer-related perspective.
The five measures (and scales) agreed upon by the panel focus on the 'advanced services' outcome by assessing how the transformation effort has impacted on the rational of the customer relationship with the manufacturer (ranging from 'based on the products' to 'based on the "advanced services"'); the customer relationship mechanisms (ranging from 'transactional' to 'relational'); attractiveness of the offering (ranging from 'satisfying their need for products' to 'taking away pain'); the perceived performance of the manufacturer (ranging from 'lagging' to 'leading compared to the competitors'), and the perceived innovativeness (ranging from 'focused on product features' to 'focused on business process'). It is of interest to observe that the expert panel has allocated the smallest number of performance measures to the customer perspective.
Innovation & learning-related measures for 'advanced services'
The expert panel also scrutinised and adapted the nine innovation and learning-related performance measures that were consolidated from the literature to ensure their suitability for helping manufacturers 
Discussion and Conclusion
The increasing adoption of servitization and the willingness of manufacturers to move towards the delivery of 'advanced services' as a core organisational strategy requires a focus on the management tools that can guide the transformation efforts. Turning a manufacturer's focus from developing and selling products to bundling products and services into complex 'advanced services' offerings requires a substantial re-orientation of business processes, management capabilities and expertise (Gebauer et al., 2012a) . In order to support these developments the present research sought to address the question of how
manufacturer's servitization efforts towards becoming an 'advanced services' provider can be
comprehensively measured with the underlying objective of developing a tool that helps manufacturers assess and direct their transformation efforts.
To address the research question and its underlying objective a two-stage research process was carried out. Stage one was based on a systematic literature review process to identify the range of performance measures that are already available to capture service performance within the manufacturing context.
Stage two drew on an expert panel of manufacturing executives to adapt the literature-based service performance measures to the particular 'advanced services' context and develop them into an integrated framework.
Evaluating the framework
The developed framework caters for the multifaceted nature of a manufacturer's transformation towards 'advanced services' and the diverse activities that form part of it. Building up on the balanced scorecard logic (Kaplan & Norton, 1992 ) the framework directly addresses the narrow scope of previous studies which sought to measure servitization performance on the basis of single measures (see section 2.3). The framework captures and integrates financial, internal business, customer, and innovation and learning perspectives to form the basis for a comprehensive assessment of a manufacturer's servitization efforts towards becoming an 'advanced services' provider.
The framework also caters for the dynamic nature of servitization as not only the 'advanced services' outcome is assessed but also the progress that has been achieve in transforming the organisation.
Considerations of the dynamic nature of servitization directly addresses the limited breadth of prior research which focuses largely on static outcome measures to evaluate a manufacturer's servitization efforts (see section 2.3). By developing a framework that captures servitization outcome and progress measures the expert panel has recognised the importance of assessing the extent to which a manufacturer has expanded its transformation effort in order to assess servitization performance in organisational practice.
Further, the framework specifically focuses on 'advanced services' as a bundling of product-and serviceofferings that exceed manufacturer's base and intermediate services in complexity and involvement (Baines and Lightfoot, 2013) . The framework hereby addresses the uncertain focus of prior servitization performance measurement efforts where little attention was paid to the nature of the manufacturer's service proposition (Ng et al., 2012) . As the development and delivery of 'advanced services' implies a particularly wide range of activities throughout the organisation specific assessment tools are required to measure their wide-ranging and interdependent performance implications.
Research contributions
The paper creates three distinct contributions to servitization and performance measurement research.
First, the study integrates a dedicated performance measurement focus into the servitization literature and theory-development. Servitization research is at the cusp of advancing from a predominantly exploratory focus (individual case studies to understand the phenomenon) to an explanatory focus (comparative or quantitative studies) to understand differential servitization approaches and their implications (Kowalkowski et al., 2017) . The present study offers critical theorisation on servitization performance and provides tangible measures enabling research to determine the outcome or progress implications specific servitization initiatives create. A fine-grained understanding of the impact these diverse servitization initiatives create will help to advance the emerging explanatory objectives of servitization research.
Second, the study's specific consideration of the dynamic aspects of servitization contributes to the development of a process perspective of servitization (Pettigrew, 1992) . Manufacturers that seek to extend their product offerings to include services engage in long-term strategic transformations involving a large variety of interdependent initiatives which need to be developed and maintained . The ability to measure the progress of these transformations is critical for research to assess the pace in which manufacturers are able to transform their activities and to explain the barriers and accelerators that determine the transformation dynamics.
Third, the study specifically introduces the notion of the balanced scorecard and its underlying theorybase to the servitization context. The balanced scorecard offers a substantial and readily available theorybase which can be drawn upon to advance and direct future servitization research efforts. Related research in particular explores the interdependencies between the balanced scorecard categories to understand the complexities of organisational developments (Johanson et al., 2006) and its impact on the strategic alignment among related parts of the organisation (Hoque, 2014) . The present study's adaption of the balanced scorecard to the servitization context and development of specific measures for each perspective paves the way for research to follow these research approaches and create a deeper understanding of the servitization complexities and its impact on the manufacturer's ability to align its diverse perspectives.
Managerial contributions
One of the study's most important managerial contribution lies in the provision of the performance measurement framework itself. By drawing on an expert panel of executives who have successfully developed 'advanced services' portfolios, a substantial amount of critical experiences accumulated by trial and error over significant time-periods has been incorporated into the framework. Manufacturers that are now starting to explore servitization and its specific opportunities can build upon these valuable experiences and early on recognise the different business perspectives that play a role in the development of a servitization initiative and the diversity of progress and outcome implications that characterise its performance.
The research not only provides manufacturers with an opportunity to adopt the individual measures for their context but also to use the developed framework as a focal point to integrate the diverse parties that have a stake in their servitization initiatives. The development and implementation of performance measurement frameworks often stimulates important discussions among decision-makers and contributes to the establishment of common ground around key strategic objectives (Johanson et al., 2006) . The BSC in particular has been likened to a 'pull rope' that helps align managerial actions and efforts across a diverse range of stakeholders (Voelpel et al., 2006) . We expect the performance measurement framework developed here to provide an immediate template for stakeholders in a manufacturing firm to discuss the wider implications of their transformation plans and develop a common ground for their future efforts.
The balanced scorecard is widely adopted and understood among manufacturers (Rigby and Bilodeau, 2009, Kaplan and Norton, 2005) , which will likely enhance management understanding, and provide opportunities for directly integrating the measures into existing balanced scorecards.
Limitations of this research and possibilities for future work
When evaluating the qualities and contributions of the developed framework, the limitations of the underlying research also need to be acknowledged. From a more theoretical perspective, this paper has based its findings on those articles that have been published in highly regarded international journals (i.e.
ABS 4*, 4 and 3 rated journals). Such decision was made to ensure the contributions on which we draw our analysis are widely recognised, but we are aware that articles published in ABS 2 and 1 rated journals could provide additional insights. Furthermore, although the involvement of an expert panel in the development of the framework has integrated a significant practical perspective into the study the developed framework has not yet been assessed in practice. Manufacturers are likely to adopt the performance measurement framework in different ways and further industrial engagement is required to confirm its wider applicability. In addition, the expert panel members were drawn from large manufacturers with significant experiences of performance measurement and resources to implement and operationalise these measures which may have biased the range of measures that have been developed.
Small-and medium-sized manufacturers, which are also very interested in the servitization opportunities (Aichigui et al., 2015 , Gebauer et al., 2012a , will likely seek to refine these measures to suit their particular profiles.
Based on the findings of this research, future studies could focus on (i) the effect internal factors (e.g.
organisational structure, business processes, etc.) and external factors (e.g. competitive landscape, value network structure, etc.) have on the applicability and usefulness of individual performance measures; (ii) the performance impact that the introduction of a performance measurement framework has on a manufacturer's servitization initiative and success, and (iii) comparing and contrasting the servitization trajectory of manufacturers that have employed a balanced performance measurement framework to assess and guide their service-related operations, in general, and their transformation towards advanced services, in particular, and those that have not. "Due to sensitive nature of the collected and analysed data, no interviewees consented to their data being retained or shared for reuse. Additional details relating to other aspects of the data are available from the Aston University data repository, found at xxx"
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